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AkouaoTIKN PwvNTIKN

0 N EMNICTNUOVIKN JEAETN TOU NXOU Kal NWC TOV
aKOUUE

0 eoTiadel:
OTIC (PUOIKEC I0I0TNTEC TWV NXWV TNC
oMIAIaC
OTIC YAWOGOAOYIKA OXETIKEC AKOUGOTIKEC
IOI0TNTEC TWV NXWV TNC OMIAIAC



ATTEIKOVION NXOU
1 Kupartopopoen
1 Pdopa

1 aopatoypdpnua



IGURE 7.7.1 Segmentation of the waveform for /si:t/ (seat)

juice ol



Amplitude

[

L

0

£

Freque cy (kHz)

(a)
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Mapaywyn nxou

xpelaleral
1 dovnon
1 JECO META®OONC

1 O Nxoc €ival anoTeAeaua dovnong n
dnuioupyia Tou onoiou eEapTaral ano
Kanoia nnyn €vepyeiac
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Source and Filter model

0 Anuioupyia ano kanoia nnyn: sound
generation

1 Mop@onoinon- QIATpapioua: sound
shaping (or filtering)



Anuioupyia nxou

o Mnyn: acopara fou dovouvTrai : n.x.
dlanacwv

0 ZUVTOVIOMOC. £va owpa apxidel va
dOVEITAl WC AnOTEAETUA TWV OOVNOEWV
aA\OU OwPaToC

1 H pwvnTikn 000¢ dpa wC OUVTOVIOTNC
(resonator)



Source > Filter ———— Speech
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Voice and Vocal tract
frication control
control

FIGURE 7.10.1 Source and filter model of speech production
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FIGURE 7.13.1 Resonator configuration for the central vowel [
tube equivalent to (a)

3]: (a) actual vocal tract; (b) simple



nyn

0 Anuioupyia nxou

1 Kupia nnyn €ival n dovnon oto Adpuyya

1 QIATpapiopa: otevwaoelg (ano xeihia,
vyAwooa, unepwiko cuoTnua) aAalouv
TO MNKOC Kal To oxnua (oyko) Tne odou

1 O1 aAAaYEC eVIOXUOUV N HEIWVOUV TIC
OUXVOTNTEC ™g nNync

1 Enidei&n ano To Exploratorium, San

Francisco.

http://www.exploratorium.edu/exhibits/vocal _vowels/vocal v
owels.html
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VOCAL VOWELS

Hollow plastic models of the human wvocal

tract turn the sguawk of a duck call into
vowel sounds.

Note: All of the sounds below are in AIFF format.

To Do and Notice

Here is the sound source. It's really a re-packaged duck call! Notice the reed
above the curved wooden surface. Air blows past the reed (from right to left)
causing it to vibrate and produce a buzzing sound.

Click on the picture above.
The sound you hear is made by the reed as it vibrates.



Click on the following resonant chambers below. You'll hear what the duck call
sounds like played through each chamber. Compare the sounds. The duck
call is attached to the right side of each plastic chamber.




Compare the shapes inside these models with the pictures shown below.
Each picture shows the shape of your vocal tract when you say a different
vowel. We've reproduced the plastic models next to the diagram for your
convenience. Note at while the plastic models are straight, the vocal tract
ta bent almost 90 degrees in the middle.
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FIGURE 7.13.5 Two-tube resonators

Nasal tract
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Oral tract
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Lingual or
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LEIGURE 7164 Model of nasal consonant rescnator system



Hxog
0 [nyn: dovouuevo ocwpa

0 Atreikévion: Kuuatopopon
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Fic. 1.6. A tuning fork being moved over a sheet of paper. '
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“"Fi1e. 1.5:"The variations in air pressure during the
v sounding of a tuning fork.



Kupatopop®n

0 AAA@yn oTnVv niecn Tou agpa

0 KupaTtopopgn: dovnon n onoid
aneikovileTal o€ ypapnua
Xpovoc: opi{ovTioC a&ovac
Mieon agpa: kaBetoc agovacg



HyxnTika Kupara

0 NEPIOOIKA: KUKAIKG, enavalapBavopevo
LoTIRO
AnAa
oUVOEeTa

1 H ouyvoTnTa enavainync ovopadleTal
Bepehiwdnc ouyxvornTa (fundamental
frequency (f0))



HxnNTIkG KupaTa

0 KUKAOC. oAOKANPpWUEVN HETABOAN TNC
niEonc Tou agpa

o Sinusoidal vibration (sine wave): anAn
AapuUOVIKN Kivnon

o0 Complex vibration (complex wave):
OUVOETN Kivnon, anoTeAEITAl ano TO
ouvOuaouo 2 N NEPICOOTEPWY ANAWV
ApPUOVIKWV OOVINOEWV



100 Hz

200 Hz

300 Hz

100 Hz
+

200 Hz
+

. 300 Hz

Complex
wave

|

FIGURE 7.4.1 Complex wave with three sinusoidal components (100 Hz, 200 Hz, 300 Hz)



HxnNTIkG KupaTa

0 OeUeAIDONG ouXVOTNTA: XaUNAOTEPN
OUXVOTNTA TWV APUOVIKWV MOU
OUVOETOUV TO OUVOETO KUUA

0 APLOVIKEC. EMINAEOV TOVOI,
[MoAAanAaoia TnG BspeAiwdouc



HxnNTika KupaTa

o Mn nepiodika: dev £xouv snalappavopeva
uoTifa

ZUVeEXT) Hin NEPIOBIKA : 8pupog, , alayr
TNC Ni€onc Tou agpa eivatl TUXCIICI Oev unapxsl
snava)\auﬁavopsvo |J0T|Bo 0 NXOC |Jr|op£| va
OUVEXIOTEI yia kanoio diaotnua (n.x. anxa

TpIBOuEva)

lapodika-Transient: civroun didpkeia, n
Kivnon TEAEIWVEI NOAU ypriyopda, OV Unapxel
enavahapBavopuevo poTiBo (n.X. aneAeuBepwon
EKKPOTWV)



IGURE 7.7.1 Segmentation of the waveform for /si:t/ (seat)

juice ol



HxnNTIkG KupaTa

H dovnon petaBaiAerai:

o Eupoc - Amplitude: €Upoc TnG
LEYIOTNG JETABOANC TNC NiECNC TOU
aspa

>XETI(ETAl UE TNV EVTAON: HEYAAUTEPO
£UPOC = MI0 dUVATOC NXOC

gvraon: pyovada Perpnonc= decibels
(dB)



HxnNTIkG KupaTa

o ZUXVOTNTA: ouxvoTNTA UE TNV onoia
eupavidovTal ol KUKAOI
Movada perpnonc Hertz (Hz): apiBuoc KUKAwvY To
OeuTePOAENTO, N.X. 5 Hz= 5 kUKAOI TO OsUTEPOAENTO

EUpoc ouxvoTnTwVv Nou avtiAauBavovTai ol
avBpwnol: 20-20,000 Hz
H ouxvotnTa oxeTileTal pe 1o TOoVIKO Uyoc (pitch):
upnAn ouyxvotnTa (high frequency) = upnAo TovIKO
uwoc (high pitch)
o MoiotnTa: diaPpopeC aTnVv oUVOEON TNG HOPPNC
TOU KUPATOC

EnnpsaCsTal ano To PEyeOBOC, TO OXNHA Kal TO UAIKO TOU
OWNATOG MOU ONMIOUPYEI TOV NXO



AlauOpPPWTEC

0 2UXVOTNTEC GUVTOVIOMUOU TNG PWVNTIKNG
odou

1 (Resonant frequencies of the vocal tract:
formant frequencies)



daopa: Spectrum

Alaypappua nou aneikovilel Tn ouxvoTnTd
(a€ovac x o€ oxeON PE TNV OXETIKN EVTAON
(a&ovag y)

>NUAvTIKO VIaTi YNopoulE va OOUUE TNV
£0WTEPIKN OOUN TWV CUVOETWV KUPATWV
EUKOAO va GUYKPIVEIC NXOUC

>XeTI(ETAl JE TNV AVAAUCT NMOU KAVEl TO
aKOUOTIKO Pac ouoTnua



daopa

o FFT: Fast Fourier Transform:
XPNOIMOMOIEITAl YIA TOV UNMOAOYIOUO
TOU (pAOPATOC

o LPC: linear predictive coding:
XPNOIUOMOIEITAl YIA VA UMOAOYIOEI TO
QIATpO ano Tnv €€ayouevn opiAia



Graphs show filter functions. Vertical grid lines are 1000 Hz apart.
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daopatoypapnua

To (paopua Pnopel va angikovioTel OTO XPOVO
= (pacpatoypapnua (sound spectrogram)
OpilovTioc a&ovac: Xpovoc
KaBetoc aovac: ouyvoTnTa
dwTevoTnTa: €vraon (OKOUPEC NEPIOXEC
LUEYAAUTEPN £vTaon)
OIAUOPPWTEC: KOPUPWOEIC EVEPYEIAC
> UXVOTNTEC 6|C|uop(pa)T(ov KCIeOpICOVTCII ano
TO PEYEOOC Kal TO oXNUa TNG pwvnNTIKNG 0douU

AIQUOPPWTEC: HAUPEC NNAPEC
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Figure 8.17 Wide-band (upper part of the figure) and narrow-band .
(lower part) spectrogram of the question “Is Pat sad, or mad?” A line has
been drawn through the tenth harmonic in the narrow- band spectregram.



AlauopPpwTEC
F1: xaunAOTEPN GUXVOTNTA CUVTOVIOHOU
F2: n enopevn wnAOTEPN OUXVOTATA GUVTOVIGHOU,
KTA.

o F1: avmioTpopwc avaloyn Tou Uyouc TnE YAwoaodac,
i.e. xaunAo f1 = uwnAo pwvnev, upnAo fl1 =
XaUNAO pWVNEeV

0 F2: oxeTi(eTal pe ™m Beon TNC y)\coccaq oTov opI(OVTIO

aova (UNPoOoTA — NIoW OTN GTOUATIKN KOIAOTNTA)

i.e. YYnAO f2= gunpooBia pwvnevTa

0 N anootaon PeTa&u fl1 kai f2 oxeTileTal e To NOCO
onioBia €ival n apbpwan,
ival yeyaAuTepn yia Ta EunNpoacbia pwvNeVTa
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Figure 8.5 The frequencies of the first three formants in eight
American English vowels. .
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Figure 8.7 A formant chart showing the frequency of the first formant

on the ordindte (the vertical axis) plotted against the distance betweerithe

frequencies of the first and second formants on the abscissa (the

horizontal axis) for eight American English vowels.
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dwvnevTa

o AipBoyyol: ueTapaon oTn Nopsia Twv
OIAUOPPWTWV
0 ‘Eppiva pwvnevra: (new resonances
and anti-resonances)
Mo eupu kai eninedo f1

EmnAgov dlapoppwTnG Navw ano To
f1 and kal napouaia avTI-OIauopPwWTN
(antiformant — zero)

o Rhoticity: xapnAo f3 — f4



]

2UHPWVa

EKKpOTA: KevO nou akoAouBeital ano apeon/kpoto (burst)
OTA Aanxa N apeon evapén dlapopPwTwV OTA NXNPA
Locus — 10n0¢. onpeio evapénc Twv dIauopPpwTWV Yia Kabe
Beon apBpwonc
Transition- psraﬁaan a)\)\ayn oTnv nopeia TV

5ICI|JOp(|)(1)T(1)V EVOC cpwvnEVToq N avTnxnTikou (sonorant)
AOYW TOU YEITOVIKOU GUUPWVOU

TpIBOHEVA: B0PUBOC KUPIWC OE WNAEC OUXVOTNTEC

gppiva: pivikoi diapopPpwTeC (nasal formants) ota 250, 2500,
3250

MAgupika: diapopPpwTeC oTa 250, 1200, 2400

MpooeyyioTika: napopoia doun dIauopPWTWV HE TA PWVNEVTA
ouxva Je a&loonueiwTn aAAayn oTnVv Nopeia Toug




Uppwva: Beon apbpwaonc
Kal NxnpoTNTa

1 EKKpoOTQ:
dIxeIAIka: locus Tou f2 kai f3 oxeTIKG XapnAa
paTviaka: locus Tou f2 ota 1700-1800
unepwIKA: uwnAo locus yia To f2. Koiviy apxn
Twv PeTaBaocswv (transitions) Tou f2 kai f3

0 TpIBOMEvVa:
o] ouxvostq avsBalvouv 000 TO psyz—:eoq

TNG OTO JCITIKI’]C 060u HEIWVETAl, dNA 00O MIo
HMPOCTA €ival N OTEVWON

h=100,L1=3000, s=4000, [.1 = 5000,
f=400-7000 Hz

1 HXnpoTnTa: KaBeTeG YpapPWOEIG, Pnapa
NXNPOTNTAag
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Flgure 89 A spectrogram of the words “bab, dad, gag” (British
__accent).
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Figure 8.10 A spectrogram of “pin, Tim, king” (British accent).
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